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® Process for reducing the crystal size of ondansetron hydrochloride dihydrate. 

S) The invention relates to a process for reducing the crystal size of ondansetron hydrochloride dihydrate 
JToduced by ^^^^^^^^^ from solvent to a size which is suitable for effective dis^butjn .n a tabjet blend^ 
Scull 100% less that 250m. The ondanseUon hydrochloride dihydrate is desolvated by drying at elevated 
temperature and reduced or atmospheric pressure and is then rehydrated. 
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PROCESS 



This invention reiates to a process for reducing the crystal size of ondansetron hydrochloride dihydrate. 
IVIore particularly the process involves desoivation and resoivation. ^ ^ • , , • 

Reduction of crystal size through solvation and desoivation has been described previously, for instance 
,or the compound griseofulvin (K. SekiguchI et ^ .. Chem. Pharm. Bull.. 1968. 16 . 2495-2502) Var.ous 
techniques may be employed to effect desolJition such as drying at an elevated temperature and under 
varum drying at an elevated temperature and at atmospheric pressure, drying at ambient temperature 
un^er a high vacuum, freeze-drying. or drying over a desiccant. However, the precise conditions of 
desoivation considerably affect the efficiency of the reduction in crystal size. 

Ondansetron, the approved name for 1.2.3.9-tetrahydro-9-methyl-3-[(2-methyl-1 H ;'rT' dazol-1-yl)- 
methvlH H -carbazol-4^)ne. is a highly selective and potent antagonist of 5-hydroxytryptamine (5-HT) at 5- 
HT3 receptors. Ondansetron, together with its physiologically acceptable salts and solvates, is described 
and claimed in British Patent No. 2153821 B. and may be used in the treatment of a variety of conditions, 
including the nausea and vomiting induced by cancer chemotherapy and radiotherapy (as descnbed. for 
example, in European Patent Specification No. 226266A). . ^ ^ ^ ui A-^..Mr.*a 

The preferred form of ondansetron for pharmaceutical fomiuiation is the hydrochloride dihydrate. 
Ondansetron hydrochloride dihydrate may be presented in a variety of formulations, one of which is as 
tablets for oral administration, when particularly suitable unit doses of the dmg substance for the treatment 

*^Tn1h?tebte?m'^?ufS process, ondansetron hydrochloride dihydrate is blended with suitable 
excioients. and the blend is then compressed into tablets. 

Since a low dose of drug substance per tablet is required, for example, 5mg of ondansetron 
hydrochloride dihydrate in a tablet of 125mg compression weight, the distribution of the drug substance in 
the blend is critical in obtaining individual tablets with the correct drug content. Uniform drug distnbution in 
the tablet blend may be achieved using drug substance of appropriate particle size. However, the 
ondansetron hydrochloride dihydrate obtained by methods described in the art. i.e. that obtained by simple 
crvstallisation from an aqueous solvent mixture with subsequent drying at ambient temperature and 
pressure contains particles which are too large (i.e. >250um) to give an homogeneous distribution of the 
drug substance in the tablet blend. Indeed if crystalline ondansetron hydrochloride dihydrate produced by 
such conventional methods were used in tablet manufacture, the tablets so produced would not possess an 
acceptable drug content which, for a 5mg tablet, is 5mg 1 0.25mg of ondansetron hydrochloride dihydrate. 

Attempts to mill crystals of ondansetron hydrochloride dihydrate to reduce their particle size have 
nroved unsuccessful, for example, comminution milling of ondansetron hydrochtoride dihydrate caused 
screen blockage of coarse and fine screens. Furthermore, although ondansetron hydrochtoride dihydrate of 
particle size <250um can be obtained by passing the substance through a 60 mesh sieve {as described, for 
example in UK Patent No. 21 53821 B). this method is not commercially viable. 

We have now found a process which reduces the crystal size of ondansetron hydrochtoride dihydrate 
produced by simple crystallisation from solvent (more particularly aqueous solvent mixtores) to a size which 
is suitable for effective distribution of the drug substance in the tablet blend. 

Thus the invention provides a process for reducing the crystal size of ondansetron hydrochlonde 
dihydrate obtained by simple crystallisation from solvent, more particularly an aqueous solvent mixture, to a 
size which is suitable for effective distribution in a tablet blend, which comprises desolvating the said drug 
substance by drying at an elevated temperature and reduced or atmospheric pressure, and then rehydrating 
the ondansetron hydrochloride so formed. 

It is possible by means of the process according to the invention to reduce the crystal size of 
ondansetron hydrochloride dihydrate to the extent that the entire drug substance consists of particles of a 
sufficiently small size (i-e. less than 250Rm. of which typically about 80% by weight are less than 63um) to 
give an homogeneous distribution of the drug substance in the tablet blend. 

Preferably, the ondansetron hydrochloride dihydrate obtained by crystallisation is desolvated by heaftng 

. .,_4..,.i tkar. if\' f> .'(i r- C) 3rd at reduced pressure ( e.C!, ?00 torr or less) for more 

than 8 hours. Alternatively, the ondansetron hydrochloride dihydrate obtained by crystellisaton may be 
desolvated at ambient pressure by heating at a temperatore of 50*C or above (more pref rably 100 0). 

Most preferably, ondansetron hydrochloride dihydrate obtained by crystallisation is desolvated by 
heating at 50 ' C at a pressure of 1 00 torr for 2 hours. 

The desoivation process may be carried out with or without mechanical agitation. 

The resultant ondansetron hydrochloride of reduced crystal size is th n rehydrated. for example, by 
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placing it in a humidified atmosphere of. for example, ^r or nKrogen. at ambient temperature. Rehydration 

t^aSrhlyB^ crystal size of less than 63iim (as measured by air-jet sieve analysis) 

the crystals "^^^ » ^jy* ^ . provides a pharmaceutical composition in the form of 

^rmventon is illustrated by the follov«ng examples. Temperatures are .n C. Crystal size was 
measured by air-jet sieve analysis. 



?5 Example 1 



20 



25 



1 . , . x..,K,,H...awhvl.3.r(2.methvMH-imidazoM.vl)methylHH<^^^^^ ^y^roomud^ 
dihvdrate whgrein the crystals are less man gauum 

^ Tp^rSon oftrdL solL (26g) was piaced-in a current of humidified air at ambient temperature until 
there was no further gain in weight and the title compound (29g) was obtained. 
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Particle Size Distiribution 


of Title Compound 


Size 


Cumulative % 


(urn) 


Undersize (by 


weight) 


45 


43.4 


63 


83.7 


90 


97.6 


125 


98.4 


180 


99.6 


250 


100.0 
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Example 2 



1.2.3.9-Tetrahydro-9-methvl-3-f(2-metiiyMH-imida zoi-1-vl)methyn-4H<arbazo^^ hydrochl^ 
dihvdrate wherein the crystals are less than ;isOum 



The orevious preparation was repeated except that after coiieciion by riiuoiion 
amblnt Zrire and pressure to give large crystals (>45% by weight of crystals larger than 250um) of 
S5 TSS^^^2--^y^^ H'.imidazoM.yl)methyl]-4 H .carbazol-4.ne hydrochionde 
dihydrate. 
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Particle Size Distribution of 


"Larg Crystals" 


Si2e(um) 


Cumulative % 




Undersize (by 




weight) 


4D 




DO 




90 


20.8 


125 


. 26.7 


180 


37.8 


250 


50.6 


355 


71.5 


500 


90.9 


710 


98.4 


1000 


98.6 



20 A sample of this solid (26.9g) was dried at ambient pressure and lOO' for ca. 17h during which period the 
weight of the sample was reduced to 24.3g. The sample was then exposed to ambient temperatures and 
humidities until it had regained its original weight to afford the ttte compound. 
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Particle Size Distribution 


of Title Compound 


Size 


Cumulative % 


(urn) 


Undersize (by 




weight) 


45 


47.6 


63 


94.8 


90. 


100.0 



Example 3 
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1 ,2,3,9'Tetrahydro-9-methyl-3-[(2-methyl-1 H-imidazol-l-yl 
dihydrate wherein the crystals are less than 250um 



)methylHH-carbazol-4^ne hydrochloride 



1.2.3,9-Tetrahydro-9-methyl-3-[(2-methyl-1 H -imlda20l-1-yl)methyl]-4 H -carba20l-4-one hydrochloride 
dihydrate obtained by crystallisaton from a solvent was dried at 52* and 100 torr for 24h and then 
rehydrated to give the title compound . 
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Particle Size Distribution 


of Title Compound 


Size 


Cumulative % 


(urn) 


Undersize (by 




weigni) 


45 


44.3 


63 


83.2 


90 


97.0 


125 


98.8 


180 


99.8 


250 


100.0 



Example 4 

l .2.3,9-Tetrahydro-9-methyl-3-[(2-methyl-lH-imidazol-l-yl)methyl]-4H-carba20l-4-one hydrochloride 
dihydrate wherein the crystals are less than 90 urn 

1 23 9-Tetrahydro-9-methyl-3-[(2-methyl-1 H -imidazol-1-yl)methyl]-4 H -carbazol-4-one hydrochloride 
dihydrate obtained by crystallisaton from a solvent was dried at 48 and 100 ton- for 24h and then 
rehydrated to give the title compound . 



Particle Size 
Distribution of Titie 
Compound 


Size 
(Tim) 


Cumulative % 


Undersize 


45 


49.0 


83 


92.4 


90 


100.0 
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Claims 

1 A process for reducing the crystal size of ondanseti-on hydrochloride dihydrate produced by crystal- 
45 lisation from solvent, characterised in that the ondansetron hydrochloride dihydrate is desolvated by drying 
at elevated temperature and reduced or abnospheric pressure and then rehydrated. 
2. A process as claimed in claim 1. characterised in that the ondansetron hydrochloride dihydrate is 
prepared by crystallisation from an aqueous solvent mixture. 

3 A process as claimed in claim 1 or 2. characterised in that the ondansetron hydrochloride dihydrate is 
50 desolvated by heating at a temperature greater tiian 40* C and at reduced pressure for more ttian 8 hours. 

4 A process as claimed in claim 3, characterised in that the ondansetron hydrochloride dihydrate is 
desolvated by heating at a temperature of about 50* 0 at a pressure of about 100 torr for about 24^hours. ^ 
5. A process as claimed in claim 1 or 2, ciiaracleiiseci in tiisc tris onG»n5c;ro;^ r!yu,'yu:!i;;:ue u;::yu:cic: n 
desolvated by heating at a temperature of 50* 0 or above at ambient pressure. 

55 6 A process as claimed in claim 5, characterised in that the temperature is about 100 C. 

7. A process as claimed in any of claims 1 to 6, characterised in that the ondansetron hydrochloride 
dihydrate is rehydrated in a humidified atmosphere at ambient temperature. 

8. Crystalline ondansetron hydrochloride dihydrate characterised in tiiat 100% of the crystals have a size of 
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8. A phannaceutcal compos*.. ... «« J- ^ ^^^'^^ nyMbM. dlh,<lrals 

:r^ai«rr^rrs:rjr.:;«*«...c,,s.s.«.^^*» 

mA ph^aoeutoal o»npo».or as clataed In claim 9. cl««,ad l„ iha. each Bb« has a nomM 
content of acfive ingredient wfiich is 5mg or lOmg. 

Claims for the following Contracting States: ES.GR 

des=^a»db,hoa«^ a,a«pe*..9r»^ i, 

«,d*ls«h^ted..^a«os^^ ,„ ^ 

fs Jro^s^ii to form tablets with a nominal content of active ingrechent which .8 5mg or lOmg. 
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